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INTRODUCTION
Anterior cruciate ligament (ACL) injuries are
recognised as one of the most common and
serious sports injuries with incidence rates
of 61 ACL reconstructions per 100,000
person-years in Australia (1). Reconstructive
surgery is typically recommended after ACL
injury to restore the knee joint function and
stability required for sports participation. Up
to 80% of athletes who undergo surgery are
unable to successfully return to their
preinjury level of sport participation (2).
There is a scarcity of information on the long
term adaptations in lower limb biomechanics
during game specific movements after an
ACL reconstruction. Particularly, variables
such as knee abduction moments and
transverse plane knee motion have not been
studied during a game specific landing and
cutting task after ACL reconstruction. The
purpose of this study was to compare the hip
and knee mechanics between the ACL
reconstructed (ACLr) group and a healthy
control group.
METHODS
38 athletes (18 ACLr, 18 control) participated
in the study. Three dimensional hip, knee
and ankle angles (Figure 1) were calculated
during a maximal drop jump land from a
0.30 m box and unanticipated cutting task at
45° (Figure 2).
CONCLUSIONS
For the population tested:
• The ACL-reconstructed limb of ACLr
individuals performed a drop jump land
and cut task with similar hip and knee joint
kinematics to that of the contralateral
limb;
• ACLr participants performed a drop jump
land and cut task with increased hip
flexion when compared with that of a
control limb;
• The ACL-reconstructed limb of ACLr
participants performed the cutting
component of the task with greater
internal knee abduction moment than that
of a control limb; and
• The ACL-reconstructed limb of ACLr
participants performed the landing
component of the task with greater
transverse plane ROM at the knee than
that of a control limb.REFERENCES
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Figure 3. Ensemble curves for internal knee abduction–adduction AQ5 moment (left) and hip 
flexion angle (right) for ACLr and non-ACL groups. Shaded areas with asterisk highlight the 
location of significant differences between groups
RESULTS
Table 2. Significant differences in average 3D joint angles of the hip and knee during cutting
Figure 2. Drop jump land and cut task setup
During the landing phase ACLr participants had increased hip flexion (p <0.003) and
transverse plane knee R.O.M. (p = 0.027). During the cutting phase, ACLr participant’s
previously injured limb had increased internal knee abduction moment compared to the
control group (p = 0.032). No significant differences were reported between the previously
injured and contralateral non-injured limb.
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Figure 1. Direction of 3D joint rotations, for hip 
knee and ankle (adapted McLean et al., 2008)
Table 3. Significant differences in average 3D joint moments of the hip and knee during cutting
Table 1. Significant differences in average 3D joint angles of the hip and knee during landing
DISCUSSION
Previously injured participants
demonstrated higher knee abduction
moment and transverse plane ROM when
compared to control participants during a
game specific landing and cutting task.
Based on these data it appears that the
surgical and rehabilitation interventions
were successful in allowing the ACLr
participants to regain similar lower limb
biomechanics in both the ACL reconstructed
limb and contralateral limb, but significant
differences remain between the ACLr and
control populations. These altered lower-
limb biomechanics characterised by the
ACLr group may therefore be risk factors of
the occurrence of repeated ACL injury. The
adaptations present in the ACLr group
during completion of a match-specific task
may highlight risk factors for the occurrence
of these events and merit future
investigation.
